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1 MTPKQQFPLR DLVEIRLAQI SGQFGWSAP LGAAMSDAAL SPGKRFRAVL 

51 MLMVAESSGG VCDAMVDAAC AVEMVHAASL IFDDMPCMDD ARTRRGQPAT 

101 HVAHGEGRAV LAGIALITEA MRILGEARGA TPDQRARLVA SMSRAMGPVG 

151 LCAGQDLDLH APKDAAGIER EQDLKTGVLF VAGLEMLSII KGLDKAETEQ 

201 LMAFGRQLGR VFQSYDDLLD VIGDKASTGK DTARDTAAPG PKGGLMAVGQ 

251 MGDVAQHYRA SRAQLDELMR TRLFRGGQIA DLLARVLPHD IRRSA 



FIG. 8 



Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 «MiNr\uv 

For: FERMENTATIVE CAROTENOID 

PRODUCTION 



1 MTDLTATSEA AIAQGSQSFA QAAKLMPPGI REDTVMLYAW CRHADDVIDG 

51 QVMGSAPEAG GDPQARLGAL RADTLAALHE DGPMSPPFAA LRQVARRHDF 

101 PDLWPMDLIE GFAMDVADRE YRSLDDVLEY SYHVAGWGV MMARVMGVQD 

151 DAVLDRACDL GLAFQLTNIA RDVIDDAAIG RCYLPADWLA EAGATVEGPV 

201 PSDALYSVII RLLDAAEPYY ASARQGLPHL PPRCAWSIAA ALRIYRAIGT 

251 RIRQGGPEAY RQRISTSKAA KIGLLARGGL DAAASRLRGG EISRDGLWTR 

301 PRA 
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1 MSSAIVIGAG FGGLALAIRL QSAGIATTIV EARDKPGGRA YVWNDQGHVF 

51 DAGPTWTDP DSLRELWALS GQPMERDVTL LPVSPFYRLT WADGRSFEYV 

101 NDDDELIRQV ASFNPADVDG YRRFHDYAEE VYREGYLKLG TTPFLKLGQM 

151 LNAAPALMRL QAYRSVHSMV ARFIQDPHLR QAFSFHTLLV GGNPFSTSSI 

201 YALIHALERR GGVWFAKGGT NQLVAGMVAL FERLGGTLLL NARVTRIDTE 

251 GDRATGVTLL DGRQLRADTV ASNGDVMHSY RDLLGHTRRG RTKAAILNRQ 

301 RWSMSLFVLH FGLSKRPENL AHHSVIFGPR YKGLVNEIFN GPRLPDDFSM 

351 YLHSPCVTDP SLAPEGMSTH YVLAPVPHLG RADVDWEAEA PGYAERIFEE 

401 LERRAIPDLR KHLTVSRIFS PADFSTELSA HHGSAFSVEP ILTQSAWFRP 

451 HNRDRAIPNF YIVGAGTHPG AGIPGWGSA KATAQVMLSD LAVA 
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1 MSHDLLIAGA GLSGALIALA VRDRRPDARI VMLDARSGPS DQHTWSCHDT 

51 DLSPEWLARL SPIRRGEWTD QEVAFPDHSR RLTTGYGSIE AGALIGLLQG 

101 VDLRWNTHVA TLDDTGATLT DGSRIEAACV IDARGAVETP HLTVGFQKFV 

151 GVEIETDAPH GVERPMIMDA TVPQMDGYRF IYLLPFSPTR ILIEDTRYSD 

201 GGDLDDGALA QASLDYAARR GWTGQEMRRE RGILPIALAH DAIGFWRDHA 

251 QGAVPVGLGA GLFHPVTGYS LPYAAQVADA IAARDLTTAS ARRAVRGWAI 

301 DRADRDRFLR LLNRMLFRGC PPDRRYRLLQ RFYRLPQPLI ERFYAGRLTL 

351 ADRLRIVTGR PPIPLSQAVR CLPERPLLQE RA 
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1 MSTWMILTV ILTVAAMELT AYSVHRWIMH GPLGWGWHKS HHDEDHDHAL 

51 EKNDLYGVIF AVISIVLFAI GAMGSDLAWW LAVGVTCYGL IYYFLHDGLV 

101 HGRWPFRYVP KRGYLRRVYQ AHRMHHAVHG RENCVSFGFI WAPSVDSLKA 

151 ELKRSGALLK DREGADRNT 
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crtE 



#100: 5 1 tatat actagt a agaggagaaa ttacatATGACGCCCAAGCAGCAGCAATTC 3' 
Spel rbs Ndel 

#101: 5 1 TATAT ACCCGGG TCAGCCGCGACGGCCTGTGG 3' 
Smal 

crtZ 



#104: 5 ' tatatgaattca agaggagaaat tacatATGAGCACTTGGGCCGCAATCC 3 1 
EcoRI rbs Ndel 

#105: 5 1 GTTTCAGCTCTGCCTTGAGGC 3' 



crtZ — *n crtY 

MUT1 : 5 1 GCGAAGGGGCGGGATCGCAATACgTG ^aaggaggaca cgtgATGAGCCATGATCTGCTGATCG 3 1 

~ MI 
crtY -+-, ^ crtl 



MUT2 : 5 ' GCCCCCTGCTGCAGGAGAGAGCtTGaaaggaggcaattgagATGAGTTCCGCCATCGTCATCG 3 ' 



Muni 

crtl— ^ ,— crtE 



MUT3 : 5 1 GGTCATGCTGTCGGACCTGGCCGTCGCtTGaaaggaggatccaatcATGACCGATCTGACGGCGACTTCC 



BamHI 



MUT5: 5 ' ATATATct caattgcctcctt^ca aGCTCTCTCCTGCAGCAGGG 3' 
Muni ^— crtY 

MUT6: 5'atgattggatcctcctttcaaGCGACGGCCAGGTCCGACAGC 3 1 



BamHI u*_ crt i 



CAR17: 5'CAGAACCCATCACCTGCCCGTC 3' 



cat3: 5 1 CGCGAATTCTCGCCGGCAATAGTTACC 3' 
EcoRI 



cat4 : 5 ' GTCACATGCATG^A^TACGAGTOATMGCATGTGACGTCTTCAACTAACGGGGCAGG 3 1 
SphI Sad Aatll 



FIG. 14 



p£S2S£ No, o»^° NTES « TSYGANKOV 

KX' ECAR ° TEN °' D 



cd cd 

CD o 




PQ 



CO 



LO OO 



cd 
o 

o 
cd 
cd 

E-h 
<C 
O 
CD 
E-h 
E * 

s 

E ' 

CD 
CD 

o 
cd 

o 

E-h 

CD 

cd 

cd 
cd 
cd 
«< 

E-h 
O 
CD 
CJ 

O 

cd 

E — 1 



55 

e5 

cd 

CD 
CD 
E-h 
E-h 
CD 
CD 

£ 

CD 
CD 
CD 
CD 

£ 

CD 
CD 

g 

CD 
CD 
CD 
E-h 
CD 

CD 
CD 
E—h 
CD 
CD 
CD 
E-h 
f=Z 
CD 
CD 
CD 



CO 



2 



a> 

CO 





CD 




E-h 




<C 




CD 




E-h 


-U) 




4_> 


rd 


4_> 


a5 


O 


CD 


o 


CD 




<T$ 


o 


CD 




CD- 


CD 


CD 




E-h 




E-h 




E-h 


O 


CD 


TAA 


E- 


LO 


oo 



t-H CN1 
CO CO 
O CD 



oo 



OO cz> 
E-h l — I 



tsss& no, o L 9; s 92aa MONTEs and yuri tsygank ^ 

FERMENTATIVE CAROTENOID 
PRODUCTION 



ColEl 
ori 

Hindlll 



ORIGIN 
BamHI — , 




BamHI -Hindlll 
FRAGMENT CLONED INTO 
BamHI Hindlll OF 
pBIIKS (+) CLONE59 



fl(+) ORIGIN 
lacZ 



ColEl 
ori 



[Xhol/Sall] 




BamHI 
Hindlll 



I Spel 
fl(+) ORIGIN 



fl(+) ORIGIN 



•BamHI 




ColEl 
ori 
-Kpnl 
[Xhol/Sall] Age! 

Kpnl 



CUT Kpnl 
-Kpnl 
AND RELIGATE 




Avrll 



Hindlll 



FIG. 16A 



tZ£g& no, SS™ and Yuri TSYGA ^OV 

For: FERMENTATIVE CAROTENOID 

PRODUCTION 




FIG. 16B 



Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 larbwuov 

F 0^ FERMENTATIVE CAROTENOID 

PRODUCTION 




Xhol EcoRI 



Mlul 



isolate 
Hindlll-Sall 
fragment 




EcoRI 



Pmel 



ligate into Xhol- 
Hindlll 
sites of p205 




EcoRI 
Kpnl 
' Xhol 
Hindlll 



lacZ^tXhoI/Sall] 
Pveg 

crtE 




on- 



lacl 



Hindlll 



xh pl EcoRI 
Sapl 
" ' Jlul 



isolate Hindl- 
Xbal 
fragment 



rC 




Sall/Hindlll 
PvuII 



Xhol EroRI 




FIG. 18A 



SSESS No.: 0 L S A 9™ ONTES and Yuri TSVGANKOV 
p F Mr ECAR ° TCN0 «' 




isolate EcoRI-Xbal 
fragment and ligate 
into EcoRI-Xbal 
sites of p602/22 





FIG. 18B 



SKSSffii No, o» 2 ^ 3 MONTES ana ™ TSVGANKOV 



Q 



i 

*T3 i II IHI I 

£a r=C CO >< f§ pq 





t!SSS& No, tSSS^^ 768 9nd ™ TSYGANKOV 

FERMENTATIVE CAROTENOID 
PRODUCTION 



Q 

cx> 



Q 

CD 

£5 




Applicants): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



TO FIG. 19DV 



Aflll Xhol EcoRI 
Sapl 




isolate Aflll-xbal 
frapent and ligate into 
PIIP13-2 Aflll-Xbal sites 
of pIIPl3-2 



T0FIG.19DV- 



T0FIG.19DV- 
T0FIG.19DV- 



isolate 

BamHI-Sall 

fragment 



on+ 



Cm 

EcoRI 
Pmel 



Em | b ?P L BamHI 



EcoRI " 
Sapl 




J-i 



Mlul 



Sail 



isolate BamHI -EcoRI fragment 



FIG. 19C 



tZSSSL No, 0 L 9; S 92a9 S 23 MONTES *"* TS ^ANKOV 
For: FERMENTATIVE CAROTENOID 

PRODUCTION , 



TO FIG. 19B 



TO FIG. 19B 



T0FIG.19A 



AMI 



ori+ 



-f TOFIG. 19C 

Sapl 

' Aflll 
EcoRI 
Sapl 

MM 



delete 
Xbal- 
Avrll 
fragment 



Cm 

EcoRI 
Pmel 

r— Xbal 




Ilr 

triple 
ligation 



T0FIG.19C 
-VT0FIG.19C 



TO FIG. 19C 



A1 , wNI Sapl .BamHI 
Aflll 
EcoRI 
Ndel 




Sail 



FIG. 19D 



Applicant(s): 
Parent Serial No 
For: 



FERMENTATIVE CAROTENOID 
PRODUCTION 




■ — i j-i 

H3 > s 
CO ^ Oh 



S DQ OD K 




To ^ 





M — 1 


4-> 
Oh 




1 — 1 


O 


-r-H 


-f- 


1 — 1 








1 — 1 
'O 


CO 

o> 

-L-> 


esc 


§9 

i — i 


- r-H 


- ■ — 1 
CQ 




i — i 
» — i 




PQ 


Oh 






Oh 



rui 



<t5 
OQ 



TZ5 



CL> 

N CO ^ 

- rH S 

.§ - i 

>-i O-i S 




(TJ I 
CO 



•a 



Parent S, No , ^ 0 A ^ ON ^ «d Yuri TSYGANKOV ] 

p^S VECAROTENO,D 





Sffi No, 09; S 92 P cC9 S 2 A 3 MONTES ^ ^ TSY ^NKOV 
For : FERMENTATIVE CAROTENOID 

PRODUCTION 





Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 

For: FERMENTATIVE CAROTENOID 

PRODUCTION 



CM CNJ 

■ i 

o o 

CN CNJ 

O CD 

LL. 

o o 




CO 

PQ 



CD 
-l— J 

res 



O 

CO 



o 

CD 
CNJ 




Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 

For: FERMENTATIVE CAROTENOID 

PRODUCTION 




CD 



OvJ 

CD 



Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 




Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Senal No.: 09/920,923 ™«\wv 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 




Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 




Applicants): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 




Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 

For: FERMENTATIVE CAROTENOID 

PRODUCTION 



i 

PQ 
l — i 

tS3 

CXI 
t — I 
<=> 
i-H 
CO 
PQ 



5.4kb- 
4.2kb- 



i 

t 



- 4.5kb 



- 2.4kb 



- 1.4kb 



i 

PQ 



CM 



CO 

PQ 



•5.4kb 



4.5kb - 



2.4kb - 



l.4kb - 



0.24kb 0.24kb - 



FIG.21B 



FIG.21C 



Applicant(s): 
Parent Serial No. 
For: 



Luis PASAMONTES and Yuri TSYGANKOV 
09/920,923 

FERMENTATIVE CAROTENOID 
PRODUCTION 



< — > 

PQ 
i 

O 
ctS 



-j — > 
o 



PQ 



PQ 



> 



CNJ 
CNJ 

CD 



^4 



PQ f< 



3 Qs J 



8 

PL. 

CO 



o 
PQ 

o 

CO 



CO 
PQ 



CO 
PQ 



CO 
PQ 



Applicant(s): 
Parent Serial No.: 
For: 



Luis PASAMONTES and Yuri TSYGANKOV 
09/920,923 

FERMENTATIVE CAROTENOID 
PRODUCTION 




CO 
CVJ 

O 















-I—) 


CD 


. — I i — I 




O 


£ 






- ' — ( CQ 





Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 




Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 

For: FERMENTATIVE CAROTENOID 

PRODUCTION 






O 

CO 
CM 

CD 



Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



CTAAATTGTMGCGTTMTATTTTGTTMAATTCGCGTTAMTTTTTGTTAAATCAGCTC 
I + + + + + + go 

GATTTAACATTCGCAATTATAAAACMTTTTMGCGCAATTTAAAAACAATTTAGTCGAG 

ATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGA 
6! + + + + + + 12Q 

TAAAAAATTGGTTATCCGGCTTTAGCCGTTTTAGGGAATATTTAGTTTTCTTATCTGGCT 

GATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTC 

121 + + + + + + 180 

CTATCCCAACTCACAACAAGGTCAAACCTTGTTCTCAGGTGATAATTTCTTGCACCTGAG 

CAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACC 
181 + + + + + + 240 

GTTGCAGTTTCCCGCTTTTTGGCAGATAGTCCCGCTACCGGGTGATGCACTTGGTAGTGG 

CTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAG 
24i + + + + + + 300 

GATTAGTTCAAAAAACCCCAGCTCCACGGCATTTCGTGATTTAGCCTTGGGATTTCCCTC 

CCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAA 
3d + + +- -+ + + 360 

GGGGGCTAAATCTCGAACTGCCCCTTTCGGCCGCTTGCACCGCTCTTTCCTTCCCTTCTT 

AGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCAC 
361 + --- -+ + + + + 420 

TCGCTTTCCTCGCCCGCGATCCCGCGACCGTTCACATCGCCAGTGCGACGCGCATTGGTG 

CACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCATTCAGGCTGCG 

421 + --+ + + + + 480 

GTGTGGGCGGCGCGAATTACGCGGCGATGTCCCGCGCAGGGTAAGCGGTAAGTCCGACGC 

CAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGG 
481 + + + + + + 540 

GTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCC 

GGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTG 
541 + + + + + + 600 

CCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAAC 

TAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCA 

601 + + + + + + 660 

ATTTTGCTGCCGGTCACTCGCGCGCATTATGCTGAGTGATATCCCGCTTAACCTCGAGGT 

CCGCGGTGGCGGCCGCTCTAGTGGATCCGCGCCTGGCCGTTCGCGATCAGCAGCCGCCCT 

661 + + + + + + 720 

GGCGCCACCGCCGGCGAGATCACCTAGGCGCGGACCGGCAAGCGCTAGTCGTCGGCGGGA 

TGCGGATCGGTCAGCATCATCCCCATGAACCGCAGCGCACGACGCAGCGCGCGCCCCAGA 

721 + + + + + + 780 

ACGCCTAGCCAGTCGTAGTAGGGGTACTTGGCGTCGCGTGCTGCGTCGCGCGCGGGGTCT 

TCGGGCGCGTCCAGCACGGCATGCGCCATCATCGCGAAGGCCCCCGGCGGCATGGGGCGC 
78i + + + + + + 840 

AGCCCGCGCAGGTCGTGCCGTACGCGGTAGTAGCGCTTCCGGGGGCCGCCGTACCCCGCG 

GTGCCCATTCCGAAGAACTCGCAGCCTGTCCGCTGCGCAAGGTCGCGCCAGATCGCGCCG 
84i + + + + + + 900 

CACGGGTAAGGCTTCTTGAGCGTCGGACAGGCGACGCGTTCCAGCGCGGTCTAGCGCGGC 

TATTCCGATGCAGTGACGGGCCCGATGCGCGTGGGCCCGCCCTGCCCCGCCGCCACCAGC 

901 + + + ---+ +- + 960 

ATAAGGCTACGTCACTGCCCGGGCTACGCGCACCCGGGCGGGACGGGGCGGCGGTGGTCG 
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GCATCGCGCACGMCCCTTCCGAGATGATGTGCTGATCCATGGCCCGTCATTGCAAAACC 
961 + + + + + -- + inon 

CGTAGCGCGTGCTTGGGAAGGCTCTACTACACGACTAGGTACCGGGCAGTAACGTTTTGG 

GATCACCGATCCTGTCGCGTGATGGCATTGTTTGCAATGCCCCGAGGGCTAGGATGGCGC 
1U21 + + + - + + . inon 

CTAGTGGCTAGGACAGCGCACTACCGTAACAAACGTTACGGGGCTCCCGATCCTACCGCG 

GAAGGATCAAGGGGGGGAGAGACATGGAAATCGAGGGACGGGTCTTTGTCGTCACGGGCG 
lUol + + + + + . i-|4f) 

CTTCCTAGTTCCCCCCCTCTCTGTACCTTTAGCTCCCTGCCCAGAAACAGCAGTGCCCGC 

CCGCATCGGGTCTGGGGGCGGCCTCGGCGCGGATGCTGGCCCAAGGCGGCGCGAAGGTCG 
1141 + + + + + , -lofif) 

GGCGTAGCCCAGACCCCCGCCGGAGCCGCGCCTACGACCGGGTTCCGCCGCGCTTCCAGC 
TGCTGGCCGATCTGGCGGAACCGAAGGACGCGCCCGAAGGCGCGGTTCACGCGGCCTGCG 

IzUl + + + -- + + , lOfTf) 

ACGACCGGCTAGACCGCCTTGGCTTCCTGCGCGGGCTTCCGCGCCAAGTGCGCCGGACGC 

ACGTGACCGACGCGACCGCTGCGCAGACGGCCATCGCGCTGGCGACCGACCGCTTCGGCA 
lz61 + + + j. + , nn/i 

TGCACTGGCTGCGCTGGCGACGCGTCTGCCGGTAGCGCGACCGCTGGCTGGCGAAGCCGT 
GGCTGGACGGCCTTGTGAACTGCGCGGGCATCGCGCCGGCCGAACGGATGCTGGGCCGCG 

IjZl + + -j- + + . 1 1Q(] 

CCGACCTGCCGGAACACTTGACGCGCCCGTAGCGCGGCCGGCTTGCCTACGACCCGGCGC 
ACGGGCCGCATGGACTGGACAGCTTTGCCCGTGCGGTCACGATCAACCTGATCGGCAGCT 

Ijol + + + + _L i 1440 

TGCCCGGCGTACCTGACCTGTCGAAACGGGCACGCCAGTGCTAGTTGGACTAGCCGTCGA 
TCAACATGGCCCGCCTTGCAGCCGAGGCGATGGCCCGGAACGAGCCCGTCCGGGGCGAGC 

1441 + + + + + , ic(](i 

AGTTGTACCGGGCGGAACGTCGGCTCCGCTACCGGGCCTTGCTCGGGCAGGCCCCGCTCG 

GTGGCGTGATCGTCAACACGGCCTCGATCGCGGCGCAGGACGGACAGATCGGACAGGTCG 
loUl + + + + + , i ccn 

CACCGCACTAGCAGTTGTGCCGGAGCTAGCGCCGCGTCCTGCCTGTCTAGCCTGTCCAGC 

CCTATGCGGCCAGCAAGGCGGGCGTGGCGGGCATGACGCTGCCGATGGCCCGCGACCTTG 
1d61 + + + 4- + . icon 

GGATACGCCGGTCGTTCCGCCCGCACCGCCCGTACTGCGACGGCTACCGGGCGCTGGAAC 



cgcggcacggcatccgcgtcatgaccatcgcgcccggcatcttccgcaccccgatgctgg 
gcgccgtgccgtaggcgcagtactggtagS 



aggggctgccgcaggacgttcaggacagcctgggcgcggcggtgcccttcccctcgcggc 

16ol + + + + + , -i 74 ri 

tccccgacggcgtcctgcaagtcctgtcggacccgcgccgccacgggaaggggagcgccg 
tgggagagccgtcggaatacgcggcgctgttgcaccacatcatcgcgaaccccatgctga 

1/41 + + + + , , lonn 

accctctcggcagccttatgcgccgcgacaacgtggtgtagtagcgcttggggtacgact 
acggagaggtcatccgcctcgacggcgcattgcgcatggcccccaagtgaaggagcgttt 

lOUl + + -J- J. i I 1 QC.C] 

tgcctctccagtaggcggagctgccgcgtaacgcgtaccgggggttcacttcctcgcaaa 
catggaccccatcgtcatcaccggcgcgatgcgcaccccgatgggggcattccagggcga 

lobl + + -i- -l j. i i qon 

gtacctggggtagcagtagtggccgcgctacgcgtggggctacccccgtaaggtcccgct 
tcttgccgcgatggatgccccgacccttggcgcggacgcgatccgcgccgcgctgaacgg 

±yZL + -j- -f j. i i i qpn 

AGMCGGCGCTACCTSCGGGGCTGGGMCCGCGCCTGCGCTAGGCGCGGCGCGACTTGCC 
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CCTGTCGCCCGACATGGTGGACGAGGTGCTGATGGGCTGCGTCCTCGCCGCGGGCCAGGG 

1981 + + + + + + 2040 

GGACAGCGGGCTGTACCACCTGCTCCACGACTACCCGACGCAGGAGCGGCGCCCGGTCCC 

TCAGGCACCGGCACGTCAGGCGGCGCTTGGCGCCGGACTGCCGCTGTCGACGGGCACGAC 

2041 + + + + + + 2100 

AGTCCGTGGCCGTGCAGTCCGCCGCGAACCGCGGCCTGACGGCGACAGCTGCCCGTGCTG 

CACCATCAACGAGATGTGCGGATCGGGCATGAAGGCCGCGATGCTGGGCCATGACCTGAT 

2101 --+ + + + + --- ----+ 2160 

GTGGTAGTTGCTCTACACGCCTAGCCCGTACTTCCGGCGCTACGACCCGGTACTGGACTA 

CGCCGCGGGATCGGCGGGCATCGTCGTCGCCGGCGGGATGGAGAGCATGTCGAACGCCCC 

2161 + + + + + + 2220 

GCGGCGCCCTAGCCGCCCGTAGCAGCAGCGGCCGCCCTACCTCTCGTACAGCTTGCGGGG 

CTACCTGCTGCCCAAGGCGCGGTCGGGGATGCGCATGGGCCATGACCGTGTGCTGGATCA 

2221 + + + + + + 2280 

GATGGACGACGGGTTCCGCGCCAGCCCCTACGCGTACCCGGTACTGGCACACGACCTAGT 

CATGTTCCTCGACGGGTTGGAGGACGCCTATGACAAGGGCCGCCTGATGGGCACCTTCGC 

2281 + + + + + + 2340 

GTACAAGGAGCTGCCCAACCTCCTGCGGATACTGTTCCCGGCGGACTACCCGTGGAAGCG 

CGAGGATTGCGCCGGCGATCACGGTTTCACCCGCGAGGCGCAGGACGACTATGCGCTGAC 

2341 + - + + + + + 2400 

GCTCCTAACGCGGCCGCTAGTGCCAAAGTGGGCGCTCCGCGTCCTGCTGATACGCGACTG 

CAGCCTGGCCCGCGCGCAGGACGCCATCGCCAGCGGTGCCTTCGCCGCCGAGATCGCGCC 

2401 + + + + + + 2460 

GTCGGACCGGGCGCGCGTCCTGCGGTAGCGGTCGCCACGGAAGCGGCGGCTCTAGCGCGG 

CGTGACCGTCACGGCACGCAAGGTGCAGACCACCGTCGATACCGACGAGATGCCCGGCAA 
2461 + + _. + + + 2520 

GCACTGGCAGTGCCGTGCGTTCCACGTCTGGTGGCAGCTATGGCTGCTCTACGGGCCGTT 

GGCCCGCCCCGAGAAGATCCCCCATCTGAAGCCCGCCTTCCGTGACGGTGGCACGGTCAC 

2521 + + + + + + 2580 

CCGGGCGGGGCTCTTCTAGGGGGTAGACTTCGGGCGGAAGGCACTGCCACCGTGCCAGTG 

GGCGGCGAACAGCTCGTCGATCTCGGACGGGGCGGCGGCGCTGGTGATGATGCGCCAGTC 
2581 + + + + + + 2640 

CCGCCGCTTGTCGAGCAGCTAGAGCCTGCCCCGCCGCCGCGACCACTACTACGCGGTCAG 

GCAGGCCGAGAAGCTGGGCCTGACGCCGATCGCGCGGATCATCGGTCATGCGACCCATGC 
264i + + + + + 2700 

CGTCCGGCTCTTCGACCCGGACTGCGGCTAGCGCGCCTAGTAGCCAGTACGCTGGGTACG 

CGACCGTCCCGGCCTGTTCCCGACGGCCCCCATCGGCGCGATGCGCAAGCTGCTGGACCG 

2701 + + + + + + 2760 

GCTGGCAGGGCCGGACAAGGGCTGCCGGGGGTAGCCGCGCTACGCGTTCGACGACCTGGC 

CACGGACACCCGCCTTGGCGATTACGACCTGTTCGAGGTGAACGAGGCATTCGCCGTCGT 

2761 - + + + + + + 2820 

GTGCCTGTGGGCGGAACCGCTAATGCTGGACAAGCTCCACTTGCTCCGTAAGCGGCAGCA 

CGCCATGATCGCGATGAAGGAGCTTGGCCTGCCACACGATGCCACGAACATCAACGGCGG 

2821 + + + + + + 2880 

GCGGTACTAGCGCTACTTCCTCGAACCGGACGGTGTGCTACGGTGCTTGTAGTTGCCGCC 

GGCCTGCGCGCTTGGGCATCCCATCGGCGCGTCGGGGGCGCGGATCATGGTCACGCTGCT 

2881 + + -- + + + + 2940 

CCGGACGCGCGAACCCGTAGGGTAGCCGCGCAGCCCCCGCGCCTAGTACCAGTGCGACGA 

GAACGCGATGGCGGCGCGGGGCGCGACGCGCGGGGCCGCATCCGTCTGCATCGGCGGGGG 
294i + + + + + + 3000 

CTTGCGCTACCGCCGCGCCCCGCGCTGCGCGCCCCGGCGTAGGCAGACGTAGCCGCCCCC 
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CGAGGCGACGGCCATCGCGCTGGMCGGCTGAGCTMTTCATTTGCGCGAATCCGCGTTT 
jUUI + + + + , -w n 

GCTCCGCTGCCGGTAGCGCGACCTTGCCGACTCGATTAAGTAAACGCGCTTAGGCGCAAA 
TTCGTGCACGATGGGGGAACCGGAAACGGCCACGCCTGTTGTGGTTGCGTCGACCTGTCT 

JUbl + + + j. i i o i 

AAGCACGTGCTACCCCCTTGGCCTTTGCCGGTGCGGACAACACCAACGCAGCTGGACAGA 

TCGGGCCATGCCCGTGACGCGATGTGGCAGGCGCATGGGGCGTTGCCGATCCGGTCGCAT 
oizi + + + + j. i 7 1 p n 

AGCCCGGTACGGGCACTGCGCTACACCGTCCGCGTACCCCGCAACGGCTAGGCCAGCGTA 

3181 ?^TGACGCAACGAAGGCACCGATGACGCCCAAGCAGCAATTCCCCCTACGCGATCTGGT _ 
CTGACTGCGTTGCTTCC^ 3240 

CGAGATCAGGCTGGCGCAGATCTCGGGCCAGTTCGGCGTGGTCTCGGCCCCGCTCGGCGC 

J^41 + + + + ± i 11 f]f] 

GCTCTAGTCCGACCGCGTCTAGAGCCCGGTCAAGCCGCACCAGAGCCGGGGCGAGCCGCG 



3301 



GGCCATGAGCGATGCCGCCCTGTCCCCCGGCAAACGCTTTCGCGCCGTGCTGATGCTGAT 



CCGGTACTCGCTACGGCGGGACAGGGGGCCGTTTGC^ - : 6 0 

GGTCGCCGAAAGCTCGGGCGGGGTCTGCGATGCGATGGTCGATGCCGCCTGCGCGGTCGA 

jjDi + + + i , , i/\r)f) 

CCAGCGGCTTTCGAGCCCGCCCCAGACGCTACGCTACCAGCTACGGCGGACGCGCCAGCT 
GATGGTCCATGCCGCATCGCTGATCTTCGACGACATGCCCTGCATGGACGATGCCAGGAC 

J^tZl + + + _L t , lAOf] 

CTACCAGGTACGGCGTAGCGACTAGAAGCTGCTGTACGGGACGTACCTGCTACGGTCCTG 
CCGTCGCGGTCAGCCCGCCACCCATGTCGCCCATGGCGAGGGGCGCGCGGTGCTTGCGGG 
GGCAGCGCCAGTCGGGCGGTGGGTACAGra 

3541 CATCGCCCTGATCACCGAGGCCATGCGGATTTTGGGCGAGGCGCGCGGCGCGACGCCGGA 



3481 



+ 3540 



GTAGCGGGACTAGTGGCTCC^ 3600 
TCAGCGCGCAAGGCTGGTCGCATCCATGTCGCGCGCGATGGGACCGGTGGGGCTGTGCGC 

JOUl + + + 4. . , 1CC(\ 

AGTCGCGCGTTCCGACCAGCGTAGGTACAGCGCGCGCTACCCTGGCCACCCCGACACGCG 

3661 ^?^GGATCTGGACCTGCACGCCCCCAAGGACGCCGCCGGGATCGAACGTGAACAGGA 

TCCCGTCCTAGACCTGGaS 3720 

3721 ^^^^?^???^? TTCGTCGCGGGCCTCGAGAT GCTGTCCATTATTAAGGGTCT 

GGAGTTCTGGCCGCACGACMGCAG^ 3780 

GGACAAGGCCGAGACCGAGCAGCTCATGGCCTTCGGGCGTCAGCTTGGTCGGGTCTTCCA 

J I 01 + -j- -f j. i , IQAf) 

CCTGTTCCGGCTCTGGCTCGTCGAGTACCGGAAGCCCGCAGTCGAACCAGCCCAGAAGGT 
3841 ^_ C ™™CGA^ 

CAGGATACTGCTGGACGACCTGCACTAGCCGCTGn 3900 

3901 ?- G -?-?^ G ??? G ??? GGGGGGGG ^ „ 
CGCGCTGTGGCGGCGGGGGCCGGGTTTCCCG^ 3960 

3961 ^^^^^CCATTACCGCGCCAGCCGCGCGCMCTGGACGAGCTGATGCGCACCCGGCT 

GCACCGCGTCGTAATGGCGCGCT 4020 
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GTTCCGCGGGGGGCAGATCGCGGACCTGCTGGCCCGCGTGCTGCCGCATGACATCCGCCG 

4021 + + + + + + 4080 

CAAGGCGCCCCCCGTCTAGCGCCTGGACGACCGGGCGCACGACGGCGTACTGTAGGCGGC 

CAGCGCCTAGGCGCGCGGTCGGGTCCACAGGCCGTCGCGGCTGATTTCGCCGCCGCGCAG 

4081 + + + + + + 4140 

GTCG-CGGATCCGCGCGCCAGCCCAGGTGTCCGGCAGCGCCGACTAAAGCGGCGGCGCGTC 

GCGCGATGCGGCCGCGTCCAAGCCTCCGCGCGCCAGAAGCCCGATCTTGGCAGCCTTCGA 
414! + + + + + + 4200 

CGCGCTACGCCGGCGCAGGTTCGGAGGCGCGCGGTCTTCGGGCTAGAACCGTCGGAAGCT 

CGTGCTGATCCGCTGGCGATAGGCCTCGGGGCCACCCTGCCGGATGCGCGTCCCGATTGC 
4201 + + + +-- + + 4260 

GCACGACTAGGCGACCGCTATCCGGAGCCCCGGTGGGACGGCCTACGCGCAGGGCTAACG 

GCGATAGATACGCAGCGCGGCGGCGATCGACCACGCGCAGCGCGGCGGCAGATGCGGAAG 
4261 + + + + + + 4320 

CGCTATCTATGCGTCGCGCCGCCGCTAGCTGGTGCGCGTCGCGCCGCCGTCTACGCCTTC 

CCCCTGCCGCGCCGAGGCATAATAGGGCTCGGCCGCGTCAAGCAGGCGGATGATGACGGA 

4321 + + + + + -+ 4380 

GGGGACGGCGCGGCTCCGTATTATCCCGAGCCGGCGCAGTTCGTCCGCCTACTACTGCCT 

ATAGAGCGCGTCCGAAGGCACCGGACCCTCAACCGTCGCCCCCGCCTCGGCCAGCCAGTC 

4381 + + + + + 4440 

TATCTCGCGCAGGCTTCCGTGGCCTGGGAGTTGGCAGCGGGGGCGGAGCCGGTCGGTCAG 

GGCAGGCAGATAGCAGCGCCCGATGGCGGCATCGTCGATCACGTCGCGAGCGATGTTCGT 

4441 -- + + + --+ - + - -+ 4500 

CCGTCCGTCTATCGTCGCGGGCTACCGCCGTAGCAGCTAGTGCAGCGCTCGCTACAAGCA 

CAGCTGGAACGCAAGGCCCAGATCGCAGGCGCGATCCAGCACCGCATCGTCCTGCACGCC 
4501 + + + + + + 4560 

GTCGACCTTGCGTTCCGGGTCTAGCGTCCGCGCTAGGTCGTGGCGTAGCAGGACGTGCGG 

CATCACCCGCGCCATCATCACGCCCACGACCCCCGCGACGTGGTAGGAATATTCCAGCAC 

4561 + --+ + + +- -+ 4620 

GTAGTGGGCGCGGTAGTAGTGCGGGTGCTGGGGGCGCTGCACCATCCTTATAAGGTCGTG 

GTCATCCAGGCTGCGGTATTCGCGATCCGCGACATCCATCGCGAAACCCTCGATCAGGTC 

4621 + + + + + + 4680 

CAGTAGGTCCGACGCCATAAGCGCTAGGCGCTGTAGGTAGCGCTTTGGGAGCTAGTCCAG 

CATCGGCCAAAGGTCCGGGAAATCATGCCGCCGGGCGACCTGGCGCAGCGCCGCGAAGGG 

4681 -- + + + + + + 4740 

GTAGCCGGTTTCCAGGCCCTTTAGTACGGCGGCCCGCTGGACCGCGTCGCGGCGCTTCCC 

CGGCGACATCGGGCCGTCCTCGTGCAGCGCGGCCAGCGTGTCGGCGCGCAGCGCCCCCAG 
4741 + + + + + + 4 Qoo 

GCCGCTGTAGCCCGGCAGGAGCACGTCGCGCCGGTCGCACAGCCGCGCGTCGCGGGGGTC 

CCGCGCCTGTGGGTCGCCGCCCGCCTCGGGGGCAGAACCCATCACCTGCCCGTCGATCAC 

4801 + ---+ + + + + 4860 

GGCGCGGACACCCAGCGGCGGGCGGAGCCCCCGTCTTGGGTAGTGGACGGGCAGCTAGTG 

GTCATCCGCATGCCTGCACCAGGCATAGAGCATGACCGTATCCTCGCGGATGCCGGGCGG 

4861 + + + + + --+ 4920 

CAGTAGGCGTACGGACGTGGTCCGTATCTCGTACTGGCATAGGAGCGCCTACGGCCCGCC 

CATCAGCTTGGCCGCCTGCGCGAAGCTTTGCGAACCCTGCGCGATGGCCGCTTCGGAAGT 
4921 ---+ +-- +--- + +- ---+ 498O 

GTAGTCGAACCGGCGGACGCGCTTCGAAACGCTTGGGACGCGCTACCGGCGAAGCCTTCA 

CGCCGTCAGATCGGTCATGCGACGGCCAGGTCCGACAGCATGACCTGCGCCGTGGCCTTG 

4981 + + + + + + 5040 

GCGGCAGTCTAGCCAGTACGCTGCCGGTCCAGGCTGTCGTACTGGACGCGGCACCGGAAC 
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GCGCTGCCAACGACACCCGGGATGCCCGCACCCGGATGCGTGCCCGCCCCCACGATGTAG 

5041 + + + + + + 5100 

CGCGACGGTTGCTGTGGGCCCTACGGGCGTGGGCCTACGCACGGGCGGGGGTGCTACATC 

AAGTTCGGGATCGCGCGGTCGCGGTTATGCGGGCGGAACCAGGCGGATTGCGTCAGGATC 

5101 + + + + + --- + 5160 

TTCAAGCCCTAGCGCGCCAGCGCCAATACGCCCGCCTTGGTCCGCCTAACGCAGTCCTAG 

GGCTCGACCGAGAAGGCGCTGCCGTGATGGGCCGACAGTTCGGTGCTGAAATCGGCGGGG 

5161 ---+ + + + + + 5220 

CCGAGCTGGCTCTTCCGCGACGGCACTACCCGGCTGTCAAGCCACGACTTTAGCCGCCCC 

CTGAAGATGCGGCTGACGGTCAGGTGCTTGCGCAGGTCGGGGATGGCGCGGCGCTCCAGT 

5221 + + + + + + 5280 

GACTTCTACGCCGACTGCCAGTCCACGAACGCGTCCAGCCCCTACCGCGCCGCGAGGTCA 

TCCTCGAAGATGCGCTCGGCATAGCCCGGGGCCTCGGCTTCCCAATCGACATCGGCGCGG 

5281 -- + + --+ + + + 5340 

AGGAGCTTCTACGCGAGCCGTATCGGGCCCCGGAGCCGAAGGGTTAGCTGTAGCCGCGCC 

CCCAGATGCGGAACGGGCGCAAGGACGTAATGCGTGGACATCCCCTCGGGGGCCAGGCTG 
53 41 + + + + + + 5400 

GGGTCTACGCCTTGCCCGCGTTCCTGCATTACGCACCTGTAGGGGAGCCCCCGGTCCGAC 

GGATCGGTCACGCAGGGCGAATGCAGATACATCGAGAAATCGTCCGGCAGGCGTGGCCCG 

5401 ---+ + + + + + 5460 

CCTAGCCAGTGCGTCCCGCTTACGTCTATGTAGCTCTTTAGCAGGCCGTCCGCACCGGGC 

TTGAAGATCTCGTTCACCAGCCCCTTGTAGCGCGGGCCGAAGATGACGCTGTGGTGGGCC 

5461 + + + + + + 5520 

AACTTCTAGAGCAAGTGGTCGGGGAACATCGCGCCCGGCTTCTACTGCGACACCACCCGG 

AGGTTCTCGGGGCGCTTGGACAGGCCGAAATGCAGCACGAACAGCGACATCGACCAGCGC 

5521 +-- + + -+- + + 5580 

TCCAAGAGCCCCGCGAACCTGTCCGGCTTTACGTCGTGCTTGTCGCTGTAGCTGGTCGCG 

TGCCGGTTCAGGATCGCGGCCTTGGTGCGCCCGCGGCGGGTATGGCCCAGCAGGTCGCGA 

5581 + + + + + + 5640 

ACGGCCAAGTCCTAGCGCCGGAACCACGCGGGCGCCGCCCATACCGGGTCGTCCAGCGCT 

TAGCTGTGCATCACGTCGCCGTTGCTGGCCACCGTATCCGCGCGCAACTGCCGCCCGTCC 

5641 --+ +-- + + + --+ 5700 

ATCGACACGTAGTGCAGCGGCAACGACCGGTGGCATAGGCGCGCGTTGACGGCGGGCAGG 

AGCAGCGTGACGCCCGTGGCGCGATCGCCCTCGGTGTCGATCCGCGTGACGCGGGCATTC 

5701 + + + + + + 5760 

TCGTCGCACTGCGGGCACCGCGCTAGCGGGAGCCACAGCTAGGCGCACTGCGCCCGTAAG 

AGCAGCAGCGTGCCGCCAAGACGCTCGAACAGGGCGACCATGCCCGCGACCAGCTGGTTG 

5761 + + -- + --+ + + 5820 

TCGTCGTCGCACGGCGGTTCTGCGAGCTTGTCCCGCTGGTACGGGCGCTGGTCGACCAAC 

GTGCCGCCCTTGGCGAACCAGACGCCGCCGCGCCGTTCCAGCGCATGGATCAGCGCATAG 

5821 + + + + + + 5880 

CACGGCGGGAACCGCTTGGTCTGCGGCGGCGCGGCAAGGTCGCGTACCTAGTCGCGTATC 

ATCGAGCTGGTCGAAAACGGGTTCCCGCCGACCAGCAGCGTGTGGAACGAGAAGGCCTGC 

5881 + + --- + + ---+- + 5940 

TAGCTCGACCAGCTTTTGCCCAAGGGCGGCTGGTCGTCGCACACCTTGCTCTTCCGGACG 

CGCAGATGCGGGTCCTGGATGAAGCGCGCCACCATGCTGTGGACCGAGCGGTATGCCTGC 
5941 + + + + + + 6000 

GCGTCTACGCCCAGGACCTACTTCGCGCGGTGGTACGACACCTGGCTCGCCATACGGACG 

AGGCGCATCAGCGCCGGCGCGGCGTTCAGCATCTGGCCCAGCTTCAGGAAGGGCGTGGTC 

6001 + + + + -+--- + 6060 

TCCGCGTAGTCGCGGCCGCGCCGCAAGTCGTAGACCGGGTCGAAGTCCTTCCCGCACCAG 



FIG. 24F 



Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



CCCAGCTTCAGATACCCCTCGCGATAGACCTCCTCGGCGTAATCGTGGMGCGGCGATAG 

6061 + + + + + + 6120 

GGGTCGAAGTCTATGGGGAGCGCTATCTGGAGGAGCCGCATTAGCACCTTCGCCGCTATC 

CCATCGACATCGGCGGGATTGAAGGAGGCGACCTGGCGGATCAGCTCGTCGTCGTCGTTC 

6121 + + + - + + --+ 6180 

GGTAGCTGTAGCCGCCCTAACTTCCTCCGCTGGACCGCCTAGTCGAGCAGCAGCAGCAAG 

ACGTATTCGAAGCTGCGGCCGTCCGCCCATGTCAGCCGGTAGAAGGGCGAGACCGGCAGC 

6181 + + + + + + 6240 

TGCATAAGCTTCGACGCCGGCAGGCGGGTACAGTCGGCCATCTTCCCGCTCTGGCCGTCG 

AGCGTCACGTCACGCTCCATCGGTTGGCCGCTGAGGGCCCACAGCTCTCGCAGGCTGTCG 

6241 + + + + - + + 6300 

TCGCAGTGCAGTGCGAGGTAGCCAACCGGCGACTCCCGGGTGTCGAGAGCGTCCGACAGC 

GGGTCGGTCACGACCGTCGGGCCTGCATCGAAGACGTGGCCCTGATCGTTCCAGACATAG 

6301 + + + + + + 6360 

CCCAGCCAGTGCTGGCAGCCCGGACGTAGCTTCTGCACCGGGACTAGCAAGGTCTGTATC 

GCGCGGCCGCCGGGCTTGTCGCGGGCCTCGACGATGGTGGTCGCGATGCCGGCCGATTGC 

6361 + + + + + + 6420 

CGCGCCGGCGGCCCGAACAGCGCCCGGAGCTGCTACCACCAGCGCTACGGCCGGCTAACG 

AGGCGGATGGCAAGCGCAAGCCCGCCGAAACCTGCGCCGATGACGATGGCGGAACTCATG 

6421 +- - + + + + + 6480 

TCCGCCTACCGTTCGCGTTCGGGCGGCTTTGGACGCGGCTACTGCTACCGCCTTGAGTAC 

CTCTCTCCTGCAGCAGGGGGCGTTCGGGCAGGCAGCGCACGGCCTGCGACAGCGGAATGG 

6481 + + + + + + 6540 

GAGAGAGGACGTCGTCCCCCGCAAGCCCGTCCGTCGCGTGCCGGACGCTGTCGCCTTACC 

GCGGGCGTCCGGTGACGATGCGAAGCCGGTCGGCCAATGTCAGGCGCCCGGCATAGAAGC 

6541 + + + + + + 6600 

CGCCCGCAGGCCACTGCTACGCTTCGGCCAGCCGGTTACAGTCCGCGGGCCGTATCTTCG 

GCTCGATCAGCGGCTGCGGCAGGCGGTAGAACCGCTGCAGCAGGCGATAGCGACGGTCGG 

6601 + + + + + + 6660 

CGAGCTAGTCGCCGACGCCGTCCGCCATCTTGGCGACGTCGTCCGCTATCGCTGCCAGCC 

GCGGGCAGCCGCGGAACAGCATCCGGTTCAGCAGCCGCAGGAAGCGGTCGCGATCCGCGC 

6661 - ---+ + + + + + 6720 

CGCCCGTCGGCGCCTTGTCGTAGGCCAAGTCGTCGGCGTCCTTCGCCAGCGCTAGGCGCG 

GATCGATGGCCCAGCCGCGCACCGCGCGACGGGCGGACGCGGTCGTCAGGTCGCGCGCCG 

6721 - ---+ + + + + + 6780 

CTAGCTACCGGGTCGGCGCGTGGCGCGCTGCCCGCCTGCGCCAGCAGTCCAGCGCGCGGC 

CGATGGCATCCGCGACCTGCGCGGCATAGGGCAGCGAATATCCGGTGACGGGGTGGAACA 

6781 + + --- + --- + --+ + 6840 

GCTACCGTAGGCGCTGGACGCGCCGTATCCCGTCGCTTATAGGCCACTGCCCCACCTTGT 

GCCCTGCCCCCAGCCCAACCGGCACCGCCCCCTGCGCGTGGTCGCGCCAGAAGCCTATGG 

6841 +--- + + --- + + + 6900 

CGGGACGGGGGTCGGGTTGGCCGTGGCGGGGGACGCGCACCAGCGCGGTCTTCGGATACC 

CGTCATGGGCCAGCGCGATGGGCAGGATGCCCCTTTCGCGCCGCATCTCCTGCCCGGTCC 

6901 -- -- + + + -- + + + 6960 

GCAGTACCCGGTCGCGCTACCCGTCCTACGGGGAAAGCGCGGCGTAGAGGACGGGCCAGG 

AGCCCCGCCTGGCGGCATAGTCCAGCGACGCCTGCGCCAGCGCGCCATCGTCCAGATCGC 

6961 -- + + + + + ---+ 7020 

TCGGGGCGGACCGCCGTATCAGGTCGCTGCGGACGCGGTCGCGCGGTAGCAGGTCTAGCG 
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For: FERMENTATIVE CAROTENOID 
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n a _ CGCCGTCGCTGTAGCGCGTATCCTCGATCAGGATGCGGGTGGGACTGAAGGGCAGCAGAT 
7021 + + + + + + 708O 

GCGGCAGCGACATCGCGCATAGGAGCTAGTCCTACGCCCACCCTGACTTCCCGTCGTCTA 

nnnn AGATGAAGCGGTACCCGTCCATCTGCGGAACGGTCGCGTCCATGATCATCGGGCGCTCGA 
7081 - + - + + + + + 7140 

TCTACTTCGCCATGGGCAGGTAGACGCCTTGCCAGCGCAGGTACTAGTAGCCCGCGAGCT 

_ _ CGCCATGGGGGGCGTCGGTCTCGATCTCGACGCCCACGAATTTCTGGAAACCCACGGTCA 
7141 + + + + +- + 7200 

GCGGTACCCCCCGCAGCCAGAGCTAGAGCTGCGGGTGCTTAAAGACCTTTGGGTGCCAGT 

_ _ _ GGTGCGGGGTCTCGACGGCACCACGGGCGTCGATCACGCAGGCAGCCTCGATCCGCGAGC 
7201 + - + - + + + + 7260 

CCACGCCCCAGAGCTGCCGTGGTGCCCGCAGCTAGTGCGTCCGTCGGAGCTAGGCGCTCG 

CGTCCGTCAGCGTCGCGCCGGTATCGTCCAGCGTCGCGACATGCGTATTCCACCGCAGAT 
7261 + + + + + + 7320 

GCAGGCAGTCGCAGCGCGGCCATAGCAGGTCGCAGCGCTGTACGCATAAGGTGGCGTCTA 

n ^ CGACACCCTGCAGCAGCCCGATCAGCGCGCCCGCCTCGATCGAGCCATAGCCTGTCGTCA 
7321 + --+ + + + + 738O 

GCTGTGGGACGTCGTCGGGCTAGTCGCGCGGGCGGAGCTAGCTCGGTATCGGACAGCAGT 

n ^ GGCGGCGCGAATGGTCGGGAAACGCGACCTCCTGATCCGTCCATTCGCCGCGACGAATGG 
7381 + + + + -- -- + + 7440 

CCGCCGCGCTTACCAGCCCTTTGCGCTGGAGGACTAGGCAGGTAAGCGGCGCTGCTTACC 

nt „ GCGACAGGCGCGCCAGCCATTCGGGCGAAAGATCCGTGTCGTGGCAGGACCAGGTGTGCT 
7441 + -+ + + + + 7500 

CGCTGTCCGCGCGGTCGGTAAGCCCGCTTTCTAGGCACAGCACCGTCCTGGTCCACACGA 

nr ^ GGTCCGAGGGGCCGGACCGCGCGTCGAGCATCACGATGCGCGCATCCGGTCTGCGGTCGC 
7501 + + + + + + 7560 

CCAGGCTCCCCGGCCTGGCGCGCAGCTCGTAGTGCTACGCGCGTAGGCCAGACGCCAGCG 

nr „ GAACGGCAAGCGCGATCAGCGCACCGGACAGCCCCGCGCCCGCGATCAGCAGATCATGGC 
7561 -- + + + + + + 7620 

CTTGCCGTTCGCGCTAGTCGCGTGGCCTGTCGGGGCGCGGGCGCTAGTCGTCTAGTACCG 

TCATGTATTGCGATCCGCCCCTTCGCGGTCCTTCAGCAGCGCGCCCGAGCGTTTCAGCTC 
7621 + + + + + + 768O 

AGTACATAACGCTAGGCGGGGAAGCGCCAGGAAGTCGTCGCGCGGGCTCGCAAAGTCGAG 

nrn ^ TGCCTTGAGGCTGTCGACCGAGGGCGCCCAGATGAAACCGAAGCTGACGCAGTTCTCGCG 
7681 + + + + + + 7740 

ACGGAACTCCGACAGCTGGCTCCCGCGGGTCTACTTTGGCTTCGACTGCGTCAAGAGCGC 

nn ^ GCCATGGACCGCGTGATGCATCCTGTGTGCCTGGTAGACGCGACGAAGATAGCCGCGCTT 
7741 + + --- - + + + + 7800 

CGGTACCTGGCGCACTACGTAGGACACACGGACCATCTGCGCTGCTTCTATCGGCGCGAA 

GGGGACATAGCGGAACGGCCAGCGCCCATGCACCAAGCCGTCATGCAGGAAATAGTAGAT 
7801 + + + + + + 7860 

CCCCTGTATCGCCTTGCCGGTCGCGGGTACGTGGTTCGGCAGTACGTCCTTTATCATCTA 

nnr ^ CAGCCCGTAGCAGGTGACCCCCACCGCCAGCCACCAGGCCAGATCCGACCCCATCGCGCC 
7861 + + + - + + + 7920 

GTCGGGCATCGTCCACTGGGGGTGGCGGTCGGTGGTCCGGTCTAGGCTGGGGTAGCGCGG 

nn ^ GATCGCGAACAGCACGATCGAGATTACCGCGAAGATGACGCCATAGAGGTCGTTCTTCTC 
7921 + + + + + + 798O 

CTAGCGCTTGTCGTGCTAGCTCTAATGGCGCTTCTACTGCGGTATCTCCAGCAAGAAGAG 
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GAGCGCGTGGTCGTGATCCTCGTCGTGGTGCGATTTATGCCAGCCCCAGCCCAGGGGGCC 
7981 + +--- + + + + 8040 

CTCGCGCACCAGCACTAGGAGCAGCACCACGCTAAATACGGTCGGGGTCGGGTCCCCCGG 

ATGCATGATCCACCGATGGACGGAGTAGGCCGTCAGCTCCATCGCGGCGACGGTCAGGAT 
8041 + + + + + + 8100 

TACGTACTAGGTGGCTACCTGCCTCATCCGGCAGTCGAGGTAGCGCCGCTGCCAGTCCTA 

GACGGTCAGGATTGCGGCCCAAGTGCTCATGCCGGCCCCTTGCTTGATATGACAGGGAAC 
8101 + + + + — + + 81G0 

CTGCCAGTCCTAACGCCGGGTTCACGAGTACGGCCGGGGAACGAACTATACTGTCCCTTG 

AGGCTACGCTGCCGCGCGGTGCATGACCAGCCCATCGGGGTGCGACCAAAGGGCATCGCG 
8161 -- + + + + + _l Qoon 

TCCGATGCGACGGCGCGCCACGTACTGGTCGGGTAGCCCCACGCTGGTTTCCCGTAGCGC 

TGACATCTGCGTTCAGGGCTCATAGGCGGATCATCCGTGACATTCGCCGCCGAACGCGGC 
oZZl + + + - + + , 8280 

ACTGTAGACGCAAGTCCCGAGTATCCGCCTAGTAGGCACTGTAAGCGGCGGCTTGCGCCG 

AGGCGCATCACGCGTTCCGTCGCTGGAAATATTAATGTTTTCCCGAAGATGGTCGGGGCG 
8281 + +- + + + + 8140 

TCCGCGTAGTGCGCAAGGCAGCGACCTTTATAATTACAAAAGGGCTTCTACCAGCCCCGC 
AGAGGATTCGAACCTCCGACCTACGGTACCCAAAACCGTCGCGCTACCAGGCTGCGCTAC 

oJ41 -- - + + + + , , OAnn 

TCTCCTAAGCTTGGAGGCTGGATGCCATGGGTTTTGGCAGCGCGATGGTCCGACGCGATG 

- . - GCCCCGACTGCGGAAGGCTTTAGCCGATTGTTCCGGCAAGGGAAAGACCTAGTCGCAGGC 
8401 + + + + x . 8460 

CGGGGCTGACGCCTTCCGAAATCGGCTAACAAGGCCGTTCCCTTTCTGGATCAGCGTCCG 

CAGGACCGCATTGTCGCCCATGCCCGGATGCGCCATCGGCTGACCGGGCTTCAGGCCAAG 
8461 + -- + + + + , 85?0 

GTCCTGGCGTAACAGCGGGTACGGGCCTACGCGGTAGCCGACTGGCCCGAAGTCCGGTTC 

GCGATCCGCCTCTCCGCCCGCGATTTCGAGGACGAACAGCCGGTCGGGGTCCGGATCGCC 
8821 + + + + , x 8 ,80 

CGCTAGGCGGAGAGGCGGGCGCTAAAGCTCCTGCTTGTCGGCCAGCCCCAGGCCTAGCGG 

GACCGCCGCGCCCGGAATGGGCGTCTCGTCCAGCGGGCGCGCATTGCGGTGGATGTGGCG 
ob 81 -- + + -- + + , x 8640 

CTGGCGGCGCGGGCCTTACCCGCAGAGCAGGTCGCCCGCGCGTAACGCCACCTACACCGC 

GATGACGCCGGTTTCATCCGCAAAGACCATGTCCAGCGGGATCAGTGTGTTGCGCATCCA 
8641 + + + + __, — , 8700 

CTACTGCGGCCAAAGTAGGCGTTTCTGGTACAGGTCGCCCTAGTCACACAACGCGTAGGT 
GAAGGACACCGGCTGGGGCGATTCGTAGATGAACAGCATTCCGGTGCCCGCAGGCAGCTC 

8/01 -- + + + + , . nnrn 

CTTCCTGTGGCCGACCCCGCTAAGCATCTACTTGTCGTAAGGCCACGGGCGTCCGTCGAG 

CTTGCGGAACATCAGGCCCTGCGCGCGCTCTTCGGGGCTGTCCGCGACCTCGACCCGAAA 
8/61 + + + + i . 8820 

GAACGCCTTGTAGTCCGGGACGCGCGCGAGAAGCCCCGACAGGCGCTGGAGCTGGGCTTT 

CCCGAGCGTTTCCGCACCGGTATCGACGACAAGACTGCCGGGCGCGCATTCCACCGCCGC 
8821 + -- + + x , x 8880 

GGGCTCGCAAAGGCGTGGCCATAGCTGCTGTTCTGACGGCCCGCGCGTAAGGTGGCGGCG 

CGCGGCGGCGGGCATCAGGACCGCAAGAAGCGCTGCGGCCTTACTCGGCCACATGGGCAA 
8881 + + + + , . 8940 

GCGCCGCCGCCCGTAGTCCTGGCGTTCTTCGCGACGCCGGAATGAGCCGGTGTACCCGTT 

GATAGGACTGCTCGGCGCCGAGATCCCCCGGGCTGCAGGAATTCGATATCAAGCTTATCG 
o y41 + + + . , x qnnn 

CTATCCTGACGAGCCGCGGCTCTAGGGGGCCCGACGTCCTTAAGCTATAGTTCGAATAGC 
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nnnn ATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTA 
9001 + + --- + - + -.. + + 906O 

TATGGCAGCTGGAGCTCCCCCCCGGGCCATGGGTCGAAAACAAGGGAAATCACTCCCAAT 

nn „ ATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTC 
9061 + + + + + + 9120 

TAACGCGCGAACCGCATTAGTACCAGTATCGACAAAGGACACACTTTAACAATAGGCGAG 

fti ^ ACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGA 
9121 -- + + + + + + 9180 

TGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACT 

ni fti GTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTG 
9181 + + + + - --- + + 9240 

CACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGAC 

„,„ TCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGG 
9241 - ---+ + + + + + 9300 

AGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCC 

n ^ n ^ CGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCG 
9301 + + + + -+ + 9360 

GCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGC 

on r i GTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGA 
9361 + ---+ + + + + 9420 

CATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCT 

AAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTG 
9421 + + + + +. + 9480 

TTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGAC 

GCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAG 
9481 + + + + + + 9540 

CGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTC 

nrtn AGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTC 
9541 + + + -- + + + 96OO 

TCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAG 

GTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG 
9601 + + + + + + 966O 

CACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGC 

GGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTT 
9661 + + + + + x 9720 

CCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAA 

CGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCC 
9721 + + + + + + 978O 

GCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGG 

GGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCC 
9781 + -- + + - + _ + + 9840 

CCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGG 

nnA , ACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG 
9841 + + + + , , qoqa 

TGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACC 

TGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA 
9901 + + + -+ + + 99gQ 

ACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGACTTCGGT 
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GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGC 

9961 + + + + + - + 10020 

CAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCG 

GGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGAT 

10021 + + + + + --- + 10080 

CCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTA 

CCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATT 

10081 + + + + - + + 10140 

GGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAA 

TTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT 

10141 + + + + + + 10200 

AACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCA 

TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC 

10201 + + + + + + 10260 

AAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAG 

AGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCC 

10261 + + + --+ + --+ 10320 

TCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGG 

GTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATA 

10321 + + +--- + + + 10380 

CAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTAT 

CCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGG 

10381 + + + + + — + 10440 

GGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCC 

GCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGC 

10441 + + + + + + 10500 

CGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACG 

CGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT 

10501 --- +-- + + + + + 10560 

GCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGA 

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAA 

10561 + + + + + + 10620 

TGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTT 

CGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGT 

10621 + -- -+ + ---+ - + -+ 10680 

GCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCA 

CCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCA 

10681 + + + + + + 10740 

GGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGT 

CTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTAC 

10741 + + + + + + 10800 

GACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATG 

TCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCA 

10801 + + +- + + + 10860 

AGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGT 

ATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGT 

10861 + +-- + + + + 10920 

TATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCA 

TCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCC 

10921 + + + + + + 10980 

AGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGG 
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PRODUCTION 



ACTCGTGCACCCMCTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCA 

10981 + + + + + + 11040 

TGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGT 

AAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATA 

11041 + + + + + + 11100 

TTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTAT 

CTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGC 

11101 + + + + + + 11160 

GAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCG 

GGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCC 

11161 + + + + + + 11220 

CCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGG 

CGAAAAGTGCCAC 

11221 + --- 11233 

GCTTTTCACGGTG 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
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ACTGTAGTCTGCGCGGATCGCCGGTCCGGGGGACAAGATATGAGCGCACATGCCCTGCCC 

+ "+ + + + + 

TGACATCAGACGCGCCTAGCGGCCAGGCCCCCTGTTCTATACTCGCGTGTACGGGACGGG 



AAGGCAGATClGACCGCCACCAGTTTGATCGTCTCGGGCGGCATCATCGCCGCGTGGCTG 
61 + + + + + + 120 

TTCCGTCTAGACTGGCGGTGGTCAAACTAGCAGAGCCCGCCGTAGTAGCGGCGCACCGAC 

GCCCTGCATGTGCATGCGCTGTGGTTTCTGGACGCGGCGGCGCATCCCATCCTGGCGGTC 
121 + + + ._ + .__ _ + + 18Q 

CGGGACGTACACGTACGCGACACCAAAGACCTGCGCCGCCGCGTAGGGTAGGACCGCCAG 

GCGAATTTCCTGGGGCTGACCTGGCTGTCGGTCGGTCTGTTCATCATCGCGCATGACGCG 
181 +. + + + + 24Q 

CGCTTAAAGGACCCCGACTGGACCGACAGCCAGCCAGACAAGTAGTAGCGCGTACTGCGC 

ATGCATGGGTCGGTCGTGCCGGGGCGCCCGCGCGCCAATGCGGCGATGGGCCAGCTTGTC 

241 + " "+ + + + + 300 

TACGTACCCAGCCAGCACGGCCCCGCGGGCGCGCGGTTACGCCGCTACCCGGTCGAACAG 

CTGTGGCTGTATGCCGGATTTTCCTGGCGCAAGATGATCGTCAAGCACATGGCCCATCAT 
301 + + + + _ + + 36Q 

GACACCGACATACGGCCTAAAAGGACCGCGTTCTACTAGCAGTTCGTGTACCGGGTAGTA 

CGCCATGCCGGAACCGACGACGACCCAGATTTCGACCATGGCGGCCCGGTCCGCTGGTAC 
361 + + + _._ + + + 42Q 

GCGGTACGGCCTTGGCTGCTGCTGGGTCTAAAGCTGGTACCGCCGGGCCAGGCGACCATG 

GCCCGCTTCATCGGCACCTATTTCGGCTGGCGCGAGGGGCTGCTGCTGCCCGTCATCGTG 
421 + + + + + + 48Q 

CGGGCGAAGTAGCCGTGGATAAAGCCGACCGCGCTCCCCGACGACGACGGGCAGTAGCAC 

ACGGTCTATGCGCTGATGTTGGGGGATCGCTGGATGTACGTGGTCTTCTGGCCGTTGCCG 

481 — " + + + + + + 540 

TGCCAGATACGCGACTACAACCCCCTAGCGACCTACATGCACCAGAAGACCGGCAACGGC 

TCGATCCTGGCGTCGATCCAGCTGTTCGTGTTCGGCATCTGGCTGCCGCACCGCCCCGGC 
541 + + + + _.._ + + 60Q 

AGCTAGGACCGCAGCTAGGTCGACAAGCACAAGCCGTAGACCGACGGCGTGGCGGGGCCG 

CACGACGCGTTCCCGGACCGCCACAATGCGCGGTCGTCGCGGATCAGCGACCCCGTGTCG 
601 + + + _ + + + 66Q 

GTGCTGCGCAAGGGCCTGGCGGTGTTACGCGCCAGCAGCGCCTAGTCGCTGGGGCACAGC 
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Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 
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CTGCTGACCTGCTTTCACTTTGGCGGTTATCATCACGAACACCACCTGCACCCGACGGTG 
661 + + - + + -+ + 720 

GACGACTGGACGAAAGTGAAACCGCCAATAGTAGTGCTTGTGGTGGACGTGGGCTGCCAC 

CCTTGGTGGCGCCTGCCCAGCACCCGCACCAAGGGGGACACCGCATGACCAATTTCCTGA 
721 + + + + + + 780 

GGAACCACCGCGGACGGGTCGTGGGCGTGGTTCCCCCTGTGGCGTACTGGTTAAAGGACT 

TCGTCGTCGCCACCGTGCTGGTGATGGAGCTGACGGCCTATTCCGTCCACCGCTGGATCA 
781 + + + + + + 840 

AGCAGCAGCGGTGGCACGACCACTACCTCGACTGCCGGATAAGGCAGGTGGCGACCTAGT 

TGCACGGCCCCTTGGGCTGGGGCTGGCACAAGTCCCACCACGAGGAACACGACCACGCGC 
841 + + + + + + 900 

ACGTGCCGGGGAACCCGACCCCGACCGTGTTCAGGGTGGTGCTCCTTGTGCTGGTGCGCG 

TGGAAAAGAACGACCTGTACGGCCTGGTCTTTGCGGTGATCGCCACGGTGCTGTTCACGG 

901 + --- + + + +-- + 960 

ACCTTTTCTTGCTGGACATGCCGGACCAGAAACGCCACTAGCGGTGCCACGACAAGTGCC 

TGGGCTGGATCTGGGCACCGGTCCTGTGGTGGATCGCCTTGGGCATGACCGTCTACGGGC 
961 + + + + + + 102Q 

ACCCGACCTAGACCCGTGGCCAGGACACCACCTAGCGGAACCCGTACTGGCAGATGCCCG 

TGATCTATTTCGTCCTGCATGACGGGCTGGTGCATCAGCGCTGGCCGTTCCGCTATATCC 
1021 + +--- + + + + 10 80 

ACTAGATAAAGCAGGACGTACTGCCCGACCACGTAGTCGCGACCGGCAAGGCGATATAGG 

CTCGCAAGGGCTATGCCAGACGCCTGTATCAGGCCCACCGCCTGCACCACGCGGTCGAGG 
1081 + + + + + + H40 

GAGCGTTCCCGATACGGTCTGCGGACATAGTCCGGGTGGCGGACGTGGTGCGCCAGCTCC 

GGCGCGACCATTGCGTCAGCTTCGGCTTCATCTATGCGCCGCCGGTCGACAAGCTGAAGC 
H41 + + + + + + 120Q 

CCGCGCTGGTAACGCAGTCGAAGCCGAAGTAGATACGCGGCGGCCAGCTGTTCGACTTCG 

AGGACCTGAAGACGTCGGGCGTGCTGCGGGCCGAGGCGCAGGAGCGCACGTGACCCATGA 
1201 + + + + + _ _.. + 12 go 

TCCTGGACTTCTGCAGCCCGCACGACGCCCGGCTCCGCGTCCTCGCGTGCACTGGGTACT 



1261 - 1261 
G 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



ATGAGCGCACATGCCCTGCCCAAGGCAGATCTGACCGCCACCAGTTTGATCGTCTCGGGC 

TACTCGCGTGTACGGGACGGGTTCCGTCTAGACTGGCGGTGGTCAAACTAGCAGAGCCCG 

GGCATCATCGCCGCGTGGCTGGCCCTGCATGTGCATGCGCTGTGGTTTCTGGACGCGGCG 

61 + + + + + + 120 

CCGTAGTAGCGGCGCACCGACCGGGACGTACACGTACGCGACACCAAAGACCTGCGCCGC 

GCGCATCCCATCCTGGCGGTCGCGAATTTCCTGGGGCTGACCTGGCTGTCGGTCGGTCTG 
121 + + + + + + 180 

CGCGTAGGGTAGGACCGCCAGCGCTTAAAGGACCCCGACTGGACCGACAGCCAGCCAGAC 

TTCATCATCGCGCATGACGCGATGCATGGGTCGGTCGTGCCGGGGCGCCCGCGCGCCAAT 
181 + + + + + + 240 

AAGTAGTAGCGCGTACTGCGCTACGTACCCAGCCAGCACGGCCCCGCGGGCGCGCGGTTA 

GCGGCGATGGGCCAGCTTGTCCTGTGGCTGTATGCCGGATTTTCCTGGCGCAAGATGATC 
24i + + + + + + 300 

CGCCGCTACCCGGTCGAACAGGACACCGACATACGGCCTAAAAGGACCGCGTTCTACTAG 

GTCAAGCACATGGCCCATCATCGCCATGCCGGAACCGACGACGACCCAGATTTCGACCAT 

301 + + + + -- - + + 360 

CAGTTCGTGTACCGGGTAGTAGCGGTACGGCCTTGGCTGCTGCTGGGTCTAAAGCTGGTA 

GGCGGCCCGGTCCGCTGGTACGCCCGCTTCATCGGCACCTATTTCGGCTGGCGCGAGGGG 

361 ---+ + + + + + 420 

CCGCCGGGCCAGGCGACCATGCGGGCGAAGTAGCCGTGGATAAAGCCGACCGCGCTCCCC 

CTGCTGCTGCCCGTCATCGTGACGGTCTATGCGCTGATGTTGGGGGATCGCTGGATGTAC 
421 + + + + + + 48O 

GACGACGACGGGCAGTAGCACTGCCAGATACGCGACTACAACCCCCTAGCGACCTACATG 

GTGGTCTTCTGGCCGTTGCCGTCGATCCTGGCGTCGATCCAGCTGTTCGTGTTCGGCATC 
481 + + + + + + 540 

CACCAGAAGACCGGCAACGGCAGCTAGGACCGCAGCTAGGTCGACAAGCACAAGCCGTAG 

TGGCTGCCGCACCGCCCCGGCCACGACGCGTTCCCGGACCGCCACAATGCGCGGTCGTCG 
541 + + + + + + goo 

ACCGACGGCGTGGCGGGGCCGGTGCTGCGCAAGGGCCTGGCGGTGTTACGCGCCAGCAGC 

CGGATCAGCGACCCCGTGTCGCTGCTGACCTGCTTTCACTTTGGCGGTTATCATCACGAA 

601 + +-- + + + -+ 660 

GCCTAGTCGCTGGGGCACAGCGACGACTGGACGAAAGTGAAACCGCCAATAGTAGTGCTT 

CACCACCTGCACCCGACGGTGCCTTGGTGGCGCCTGCCCAGCACCCGCACCAAGGGGGAC 
661 + + + + +-- + 720 

GTGGTGGACGTGGGCTGCCACGGAACCACCGCGGACGGGTCGTGGGCGTGGTTCCCCCTG 

ACCGCATGA 

721 729 

TGGCGTACT 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



1 MSAHALPKAD LTATSLIVSG GIIAAWLALH VHALWFLDAA AHPILAVANF 

51 LGLTWLSVGL FIIAHDAMHG SWPGRPRAN AAMGQLVLWL YAGFSWRKMI 

101 VKHMAHHRHA GTDDDPDFDH GGPVRWYARF IGTYFGWREG LLLPVIVTVY 

151 ALMLGDRWMY WFWPLPSIL ASIQLFVFGI WLPHRPGHDA FPDRHNARSS 

201 RISDPVSLLT CFHFGGYHHE HHLHPTVPWW RLPSTRTKGD TA* 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



ATGACCMTTTCCTGATCGTCGTCGCCACCGTGCTGGTGATGGAGCTGACGGCCTATTCC 
I + + + + + + gn 

TACTGGTTAAAGGACTAGCAGCAGCGGTGGCACGACCACTACCTCGACTGCCGGATAAGG 

GTCCACCGCTGGATCATGCACGGCCCCTTGGGCTGGGGCTGGCACAAGTCCCACCACGAG 

61 + + + + + --+ 120 

CAGGTGGCGACCTAGTACGTGCCGGGGAACCCGACCCCGACCGTGTTCAGGGTGGTGCTC 

GAACACGACCACGCGCTGGAAAAGAACGACCTGTACGGCCTGGTCTTTGCGGTGATCGCC 

121 + + + + + + 180 

CTTGTGCTGGTGCGCGACCTTTTCTTGCTGGACATGCCGGACCAGAAACGCCACTAGCGG 

ACGGTGCTGTTCACGGTGGGCTGGATCTGGGCACCGGTCCTGTGGTGGATCGCCTTGGGC 
181 + + + + + + 240 

TGCCACGACAAGTGCCACCCGACCTAGACCCGTGGCCAGGACACCACCTAGCGGAACCCG 

ATGACCGTCTACGGGCTGATCTATTTCGTCCTGCATGACGGGCTGGTGCATCAGCGCTGG 
24i + + + + + + 300 

TACTGGCAGATGCCCGACTAGATAAAGCAGGACGTACTGCCCGACCACGTAGTCGCGACC 

CCGTTCCGCTATATCCCTCGCAAGGGCTATGCCAGACGCCTGTATCAGGCCCACCGCCTG 

301 + + + + + + 360 

GGCAAGGCGATATAGGGAGCGTTCCCGATACGGTCTGCGGACATAGTCCGGGTGGCGGAC 

CACCACGCGGTCGAGGGGCGCGACCATTGCGTCAGCTTCGGCTTCATCTATGCGCCGCCG 
351 + + + + + + 420 

GTGGTGCGCCAGCTCCCCGCGCTGGTAACGCAGTCGAAGCCGAAGTAGATACGCGGCGGC 

GTCGACAAGCTGAAGCAGGACCTGAAGACGTCGGGCGTGCTGCGGGCCGAGGCGCAGGAG 

421 + + + + + + 480 

CAGCTGTTCGACTTCGTCCTGGACTTCTGCAGCCCGCACGACGCCCGGCTCCGCGTCCTC 

CGCACG 

481 486 

GCGTGC 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



1 MTNFLIWAT VLVMELTAYS VHRWIMHGPL GWGNHKSHHE EHDHALEKND 

51 LYGLVFAVIA TVLFTVGWIW APVLWWIALG MTVYGLIYFV LHDGLVHQRW 

101 PFRYIPRKGY ARRLYQAHRL HHAVEGRDHC VSFGFIYAPP VDKLKQDLKT 

151 SGVLRAEAQE RT 
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Applicants): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 otwuwjv 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 




Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 




Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 

CTGCAGGTCTGACACGGCCAGAAGGCCGCGCCGCGGGcCGGGGGCCGCcGCATCGCGACC 

1 + + + + + + 

GACGTCCAGACTGTGCCGGTCTTCCGGCGCGGCGCCCgGCCCCCGGCGgCGTAGCGCTGG 

GGTATCCTTGCCAAGCGCCGCCTGGTCGCCCACaACGTCCAGCAGGTCGTCATAGGACTG 

61 --- + --+ ---+--- + + + 

CCATAGGAACGGTTCGCGGCGGACCAGCGGGTGtTGCAGGTCGTCCAGCAGTATCCTGAC 

GAACACCCGGCCCAGCTGACGGCCAAAGTCGATCATCTGaGTCTGCTCCTCGGCGTCGAA 

121 --+ + + + +— - + 

CTTGTGGGCCGGGTCGACTGCCGGTTTCAGCTAGTAGACtCAGACGAGGAGCCGCAGCTT 

CTCCTTGATCACGGCCAGCATCTCCAGCCCGGCGATGAACAGCACGCCGGTCTTCAGGTC 

181 --- -+ ---+-- --+ + + --" + 

GAGGAACTAGTGCCGGTCGTAGAGGTCGGGCCGCTACTTGTCGTGCGGCCAGAAGTCCAG 

CTGTTCCTGTTCGACCCCCGCGCCGTTCTTGGCCGCGTGCAGGTCCAGGTCCTGGCCGGC 

241 ----+ + + + + + 

GACAAGGACAAGCTGGGGGCGCGGCAAGAACCGGCGCACGTCCAGGTCCAGGACCGGCCG 

GCACAGGCCCTGCGGCCCCAGGGACCGCGACAGGATCCgcaccagctgcgcccgcaccgt 

301 + — +— + ---+ --+ 

CGTGTCCGGGACGCCGGGGTCCCTGGCGCTGTCCTAGGcgtggtcgacgcgggcgtggca 

gcccgacgcgccgcgcgcaccggccagcagggccatcgcctcggtgatcagggcgatgcc 

361 + + + + + + 

cgggctgcgcggcgcgcgtggccggtcgtcccggtagcggagccactagtcccgctacgg 

gcctagcacggcgcggctttcgccatgcgccacatgggtcgcgggctggccgcggcgcag 

42i + + + + + + 

cggatcgtgccgcgccgaaagcggtacgcggtgtacccagcgcccgaccggcgccgcgtc 

cccggcatcgtccatgcagggcaggtcgtcgaagatcagcgatgcggcatgcaccatctc 

481 +-- + + + " + 

gggccgtagcaggtacgtcccgtccagcagcttctagtcgctacgccgtacgtggtagag 

gaccgcgcaggcggcgtcgacgatcgtgtcgcagaccccgcccgaggcttctgccgcaag 

541 + ----+ + + + + 

ctggcgcgtccgccgcagctgctagcacagcgtctggggcgggctccgaagacggcgttc 

cagcatcagcatgccgcggaaacgcttgcccgacgacagcgcgccatggctcatggccgg 

60i + +- + + ----+ + 

gtcgtagtcgtacggcgcctttgcgaacgggctgctgtcgcgcggtaccgagtaccggcc 

gccgagcggctgcgacacggcaccgaatccctgggcgatctcctcaagtctggtctgcag 

661 + + + + '+ 

cggctcgccgacgctgtgccgtggcttagggacccgctagaggagttcagaccagacgtc 
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Applicant(s): 
Parent Serial No.: 
For: 



Luis PASAMONTES and Yuri TSYGANKOV 
09/920 923 

FERMENTATIVE CAROTENOID 
PRODUCTION 



aagggtggcgtggatcgggttgacgtctcgtctcatcagtgccttcgcgcttgggttctg 

721 + -+ + +—" + + 

ttcccaccgcacctaggggaactgcagagcagagtagtcacggaagcgcgaacccaagac 

accaggcgggaaggtcaggccggggcggcaccccgtgacccgtcatccaccgtcaacagt 

781 + -+ +--" +" + + 

tggtccgcccttccagtccggccccgccgtggggcactgggcagtaggtggcagttgtca 

ccccatgttggaaggcttcacgcccgattgcgagccttttcgacggcgacgcggggtcgc 

841 + +— + — + + + 

ggggtacaaccttccgaagtgcgggctaacgctcggaaaagctgccgctgcgccccagcg 

gcggcaatttntccaacaaggtcagtggaccggcgcgccgatggccgcgcgcagccaggc 

901 ---+ + + — + + + 

cgccgttaaanaggttgttccagtcacctggccgcgcggctaccggcgcgcgtcggtccg 

atccttggccggaaacacccgcgccgcatcatgatcggccaggatcgtccggcgcgcggc 

961 + -+ + + + + 

taggaaccggcctttgtgggcgcggcgtagtactagccggtcctagcaggccgcggcgcg 

gcggcgcaggtcggccgcgtcacccggattgtcaagcacccaggccatcgcgtccgcgac 

1021 ---+ --+ + --+---- + + 

cgccgcgtccagccggcgcagtgggcctaacagttcgtgggtccggtagcgcaggcgctg 

ctcgtccgcgtcgtccatgtcgacgatcaggccgttctccatgtcgcggaccagttcgcg 

1081 + — + + +— + + 

gagcaggcgcagcaggtacagctgctagtccggcaagaggtacagcgcctggtcaagcgc 

caccggggcggtgttcgatcgatcaccaggcatccggtggccatcgcctcggacagggac 

1141 + +- + --"+ + + 

gtggccccgccacaagctagctagtggtccgtaggccaccggtagcggagcctgtccctg 

caggaggtgacgaagggctcggtgaaatagacatgcgcgtgcgaggcctgcag 

1201 + — + + +" +— 125; 

gtcctccactgcttcccgagccactttatctgtacgcgcacgctccggacgtc 
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Applicant(s): 
Parent Serial No.: 
For: 



Luis PASAMONTES and Yuri TSYGANKOV 
09/920 923 

FERMENTATIVE CAROTENOID 
PRODUCTION 



ATGAGACGAGACGTCAACCCGATCCACGCCACCCTTCTGCAGACCAGACTTGAGGAGATC 

+ ---+ + + + " + 

TACTCTGCTCTGCAGTTGGGCTAGGTGCGGTGGGAAGACGTCTGGTCTGAACTCCTCTAG 

GCCCAGGGATTCGGTGCCGTGTCGCAGCCGCTCGGCCCGGCCATGAGCCATGGCGCGCTG 

+ + + +- "+ -+ 

CGGGTCCCTAAGCCACGGCACAGCGTCGGCGAGCCGGGCCGGTACTCGGTACCGCGCGAC 

TCGTCGGGCAAGCGTTTCCGCGGCATGCTGATGCTGCTTGCGGCAGAAGCCTCCCCCGGG 

+ -+ + +--- +" + 

AGCAGCCCGTTCGCAAAGGCGCCGTACGACTACGACGAACGCCGTCTTCGGAGCCCGCCC 

GTCTGCGACACGATCGTCGACGCCGCCTGCGCGGTCGAGATGGTGCATGCCGCATCGCTG 



CAGACGCTGTGCTAGCAGCTGCGGCGGACGCGCCAGCTCTACCACGTACGGCGTAGCGAC 

ATCTTCGACGACCTGCCCTGCATGGACGATGCCGGGCTGCGCCGCGGCCAGCCCGCGACC 

+ + + + + + 

TAGAAGCTGCTGGACGGGACGTACCTGCTACGGCCCGACGCGGCGCCGGTCGGGCGCTGG 

CATGTGGCGCATGGCGAAAGCCGCGCCGTGCTAGGCGGCATCGCCCTGATCACCGAGGCG 

+ +--- + +- + + 

GTACACCGCGTACCGCTTTCGGCGCGGCACGATCCGCCGTAGCGGGACTAGTGGCTCCGC 

ATGGCCCTGCTGGCCGGTGCGCGCGGCGCGTCGGGCACGGTGCGGGCGCAGCTGGTGCGG 

+ -+ + +- + + 

TACCGGGACGACCGGCCACGCGCGCCGCGCAGCCCGTGCCACGCCCGCGTCGACCACGCC 

ATCCTGTCGCGGTCCCTGGGGCCGCAGGGCCTGTGCGCCGGCCAGGGCCTGGACCTGCAC 

+ — + + + + + 

TAGGACAGCGCCAGGGACCCCGGCGTCCCGGACACGCGGCCGGTCCTGGACCTGGACGTG 

GCGGCCAAGAACGGCGCGGGGGTCGAACAGGAACAGGACCTGAAGACCGGCGTGCTGTTC 

+ --+— + + + + 

CGCCGGTTCTTGCCGCGCCCCCAGCTTGTCCTTGTCCTGGACTTCTGGCCGCACGACAAG 

ATCGCCGGGCTGGAGATGCTGGCCGTGATCAAGGAGTTCGACGCCGAGGAGCAGACTCAG 

+ +— + +— + + 

TAGCGGCCCGACCTCTACGACCGGCACTAGTTCCTCAAGCTGCGGCTCCTCGTCTGAGTC 

ATGATCGACTTTGGCCGTCAGCTGGGCCGGGTGTTCCAGTCCTATGACGACCTGCTGGAC 

+ + + - + + ---+ 

TACTAGCTGAAACCGGCAGTCGACCCGGCCCACAAGGTCAGGATACTGCTGGACGACCTG 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



GTTGTGGGCGACCAGGCGGCGCTTGGCMGGATACCGGTCGCGATGCGGCGGCCCCCGGC 

---+ + + + +" + 

CAACACCCGCTGGTCCGCCGCGAACCGTTCCTATGGCCAGCGCTACGCCGCCGGGGGCCG 

CCGCGGCGCGGCCTTCTGGCCGTGTCAGACCTGCAGAACGTGTCCCGTCACTATGAGGCC 

+-- + + ---+-- + + 

GGCGCCGCGCCGGAAGACCGGCACAGTCTGGACGTCTTGCACAGGGCAGTGATACTCCGG 

AGCCGCGCCCAGCTGGACGCGATGCTGCGCAGCAAGCGCCTTCAGGCTCCGGAAATCGCG 

+— + + --"+ + --"+ 

TCGGCGCGGGTCGACCTGCGCTACGACGCGTCGTTCGCGGAAGTCCGAGGCCTTTAGCGC 

GCCCTGCTGGAACGGGTTCTGCCCTACGCCGCGCGCGCCTAG 

+ + + ---+-- 882 

CGGGACGACCTTGCCCAAGACGGGATGCGGCGCGCGCGGATC 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 



1 MRRDVNPIHA TLLQTRLEEI AQGFGAVSQP LGPAMSHGAL SSGKRFRGML 

51 MLLAAEASGG VCDTIVDAAC AVEMVHAASL IFDDLPCMDD AGLRRGQPAT 

101 HVAHGESRAV LGGIALITEA MALLAGARGA SGTVRAQLVR ILSRSLGPQG 

151 LCAGQDLDLH AAKNGAGVEQ EQDLKTGVLF IAGLEMLAVI KEFDAEEQTQ 

201 MIDFGRQLGR VFQSYDDLLD WGDQAALGK DTGRDAAAPG PRRGLLAVSD 

251 LQNVSRHYEA SRAQLDAMLR SKRLQAPEIA ALLERVLPYA ARA* 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 

Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 
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Applicant(s): Luis PASAMONTES and Yuri TSYGANKOV 
Parent Serial No.: 09/920,923 
For: FERMENTATIVE CAROTENOID 

PRODUCTION 
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